Endogenous benzodiazepine system and regulation of respiration in the cat.
Benzodiazepines, a class of drugs widely used as anxiolytics, can induce a depression of respiration. This study was designed to determine if endogenous benzodiazepine ligands could act in a similar fashion and exert a tonic inhibitory influence on respiration. Administration of a benzodiazepine antagonist should then facilitate respiration. This might be especially visible in hypoxia, the condition characterized by both central respiratory depression and potentially enhanced benzodiazepine expression. We addressed this issue by comparing the effects on the phrenic neurogram of the specific benzodiazepine antagonist flumazenil (200 micrograms i.v. boluses) in the contrasting conditions of hypoxia and hyperoxia in anesthetized, both spontaneously breathing and paralyzed ventilated cats. Contrary to our hypothesis, flumazenil showed a modest but definite inhibitory effect on respiration. Flumazenil also lengthened the duration of the Hering-Breuer inspiratory inhibition. The respiratory depression was neither related to chemical drive nor to the GABA receptor complex, for it was sustained after antagonism of GABA with picrotoxin and bicuculline. We conclude that the endogenous benzodiazepine system is unlikely to play an inhibitory role in the regulation of respiration. The physiologic role of this system remains to be established.